The target of analyse was to determine the exposure levels to the staff on the vessel and ensure adequate measures are in place to minimize the exposure when necessary. Noise levels through the vessel will be compared to the noise code detailed in section 2 of this report. The measurement data results obtained at this survey will be analysed against the codes, as shown below. In addition, the measurement result table has the readings from 2007 during sea trials at the shipyard, Brodogradilište d.o.o. -Split. The analyse is to measure the exposure levels, through the accommodation and machinery spaces to determine the risk to staff working in these areas as well as making recommendations that could reduce the exposure levels.
I. INTRODUCTION
Continuous noise onboard ships can have an adverse impact on human health [1] . The measurements obtained indicated the levels of noise throughout the accommodation and machinery spaces areas are below the noise level limits stated in the applicable codes [2] , in areas that exceed the exposure action value of 80dB, suitable protective measures were in place.
Vessel was loading a cargo of fuel oil in New Orleans then on sea passage to Jamaica while the readings were obtained from 6th to 10th December 2018.
Exposure levels for noise were calculated to a daily exposure of 8 hours [2] , however reports also record prolonged exposure over and above the accepted 8-hour exposure period and in all cases, this prolonged period was within the acceptable limits of exposure for the areas being surveyed.
Engine Room Workshop was recorded at 90 dB(A) with limit of 85 dB(A) according to the standards, at the time of the trial this was explained as being due to a door not closing.
Wheelhouse was recorded at 62 dB(A) with a limit of 60 dB(A), this is an error in the space designated limit as the standard allows for 65 dB(A) for the wheelhouse of a vessel.
II. NOISE CODE INFORMATION
The expectation and human tolerance of noise in different transport media is very different between aeroplanes; land-based transport such as cars, buses and trains; and ships. Indeed, the acceptable noise level is a function of variables like exposure time and the individuals' perception of the transport media [3] . IMO adopted, in 2012, a regulation in the International Convention for the Safety of Life at Sea (SOLAS) to require ships to be constructed to reduce on-board noise and to protect personnel from noise, in accordance with the Code on noise levels on board ships. The latest regulation -International Maritime Organization (IMO) noise level code on board ships, which became mandatory for new ships on July 1st, 2014is to protect seafarers against hearing loss, improve comfort levels and make aware the need to communicate with colleagues and hear alarms. All shipowners have to meet these regulations for vessels with a gross tonnage of 1 600 and over [4] . [7] are designed to ensure that, if they are complied with, staff will not be exposed to an Leq(24) exceeding 80 dB(A). Spaces exceeding 85 dB(A) will require staff to use suitable ear protection [7] .
Regardless of protection [7] no staff should be exposed to levels exceeding 120 dB(A) or to an Leq(24) exceeding 105 dB(A) (see Fig. 1 ). Fig. 1 . Allowable daily and occasional noise exposure zones [7] .
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Ship Noise source analyse: − consists of machinery noise (main engines, auxiliary machinery, gears, fans, etc.) and hydrodynamic noise (flow past the hull, appendages + cavities; blade rate tones; propeller singing; cavitation); − all machinery on a ship radiates sound through the hull into the air and water; − noise increases with ship size, power, load, and speed; − ships with propellers are generally louder than ships with jet propulsion; − propeller cavitation is the loudest component for speeds greater than the cavitation inception speed; − tones at low frequencies correspond to propeller blade rate and harmonics: f [Hz] = number of blades x rpm/60; − small vessels have small propellers turning at higher speeds resulting in higher frequency blade-rate tones; − at low frequency (< a few 100 Hz), the ship spectrum also has tonal components from engines and gears; these spectral lines form the acoustic signature of the ship and allow acoustic identification; − for f >100Hz the spectrum falls as −20log10f. [10] 
III. NOISE METHODOLOGY
Measurements of noise were made using a Class 2 precision grade sound level meter. A windshield was fitted to the sound level meter. Measurements were made at each of the locations identified in the deck plan results section of this report.
In addition, noise dose badges were used which were worn by staff to provide noise level exposure over an extended period. 
IV. ANALYSE EQUIPMENT DETAILS

V. RESULTS
The measurement result in Table I presents readings during sea trials at the shipyard of the vessel Stena Perros (see Fig. 2 ). Fig. 2 . Vessel General Arrangement with noise measurement values indicated [11] . Engine Room Workshop has noise levels close to action limits, given the watertight door is usually open when the machinery space is manned then it would be advisable to use ear protection in this area.
Outside of accommodation at the aft end of 3rd, 2nd, 1st and Upper deck there are high noise levels due to the ventilation systems for the machinery spaces. Staff walking through these areas in transit, while experiencing annoying levels of noise is not at risk for the brief time in the area. However, if staff are to work in these areas for a period of time then ear protection is required. Vessel needs to place warning notices in these areas to inform staff of the need for ear protection.
VI. CONCLUSION
This paper has considered a number of aspects relating to the noise and vibration of ship.
The result Tables I above shows the measurements obtained to be generally in compliance with the resolutions.
From the results obtained there are some remedial actions required as follows: 1. Engine room workshop, the noise levels in the workshop are at the upper limit of the standards allowance and as such ear protection should be worn as it is in the general machinery spaces. This type of vessel has a workshop construction that leads to the access doors being open during working periods so noise from machinery has an effect on the levels measured in the workshop space.
2. The open decks aft of accommodation are exposed to noise levels requiring protective measures, except when staff is passing through without working in the area. Staff should be wearing ear protection of minimum SNR 30 dB and warning signs should be located in this area. For further improvement sound insulation of ER fan casing to be replaced with more appropriate [12] , [13] .
Machinery spaces, excluding the ECR, however exceed the 80 dB (A) limit and ear protection must be worn in these areas with minimum SNR 30 dB protection.
The correct type of ear protection to be worn and in line with company guidelines these must exceed SNR 30 standard as per below three examples (see Fig. 3 ).
Scandia HL303 Ear Plug -SNR 33 dB offers suitably high standard of protection and is suitable for staff and visitors. Staff can use these daily, but care to be taken due to possible risk of ear infections if the plugs are not changed frequently.
ScanSilence ML3 (clip on helmet) -SNR 35 dB offers suitably high standard of protection and is advised for staff using ear protection in the machinery spaces.
ScanSilence L3 Ear Muff (Headband) -SNR 36 dB.
